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MOLDING PRESS CLOSE AND LOCK SYSTEM 

BACKGROUND OF THE INVENTION 

The present invention relates in general to closing 
and locking mechanisms and in particular to such mech 
anisms which are used to close and lock die halves. 
Injection molding machines conventoinally have used 
either toggle mechanisms or straight hydraulic cylin 
ders to close and lock the two die halves together prior 
to injection of the molding material. Toggle-type mech 
anisms enable rapid initial closing with a gradual decel 
eration at the end of the stroke when driven by a rela 
tively small air or hydraulic cylinder. The cylinders are 
sized to take into consideration the approximate 30:1 
mechanical leverage of the toggles at the end of their 
stroke in order to produce the required press load. 
However, there are some long-standing disadvantages 
associated with using load-generating type of toggle 
movement when compensation has to be made for pro 
gressive thermal expansion of the die blocks, elongata 
tion of the tie bars under variable loads, compression of 
the toggle linkages and uneven adjustment of the tie bar 
length, all of which which result in various operational 
problems which increase cost and introduce product 
defects. 
The maximum load-generating capability of a toggle 

assembly when used in a machine held together with tie 
bar bolts occurs near the end of toggle extension at a 
position termed the cross-over point. At this point, the 
bars have been elastically stretched to nearly full load 
and the friction within the toggle joints has been over 
come by the increasingly greater mechanical advantage 
of the toggle geometry. The reality of these interactions 
and the forces at play presents a complex and ever— 
change condition, one that requires either careful and 
precise bar-length adjustment to attain a full-load set 
ting or a deliberate over design of the mechanism for a 
greater load-producing force that operates at a reduced 
percentage of the design load which in turn permits 
more latitude in the bar length adjustment. 

In view of the variable conditions outlined above, the 
cross-over point of toggle extension becomes an in?u 
ence on the machine cycle time. During start procedure 
when the die temperature is increasing and the molding 
die is expanding, the toggle extension can reach a condi 
tion where the dimensional interference is too large and 
stops or seriously slows the movement. Even when set 
reasonably well, this dimensional interference will slow 
the movement somewhat. The time loss is nonproduc 
tive and adds to the cost of the operation. To compen 
sate for this problem, it is common to deliberately ac 
cept inadequate die loading during the startup time until 
the dies reach operational temperature. This represents 
a similar inef?ciency to the overall operation. 

Conventional toggle closing and load-generating 
mechanisms which are designed to apply the maximum 
closing and die lock force also negate the ability to 
detect the presence of an obstruction which would 
seriously damage the die under maximum load. For 
example, one type of obstruction can occur when a 
foreign object is lodged between the die faces, such as a 
portion of a previous casting which has not been ex 
tracted properly or a malfunctioning core entry. 
The foregoing descriptions of operational problems 

assumes a condition wherein all tie bars are equally 
stressed. However, since it is impractical to perfectly 
balance the pressure area of complex parts made in a 
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2 
molding die, it is necessary to compromise what is 
called machine squareness, wherein the tie bars are 
unevenly stressed, a condition that upsets the geometri 
cal operation of the toggle assembly and can cause 
severe side loading and snapover of the linkage requir 
ing a reduction of the press load. It is to be noted that 
the design of a toggle linkage is itself a complex elastic 
assembly and variable loading during the period of load 
generation is unfavorble to bearing life. 

In the application of a straight hydraulic cylinder to 
generate a die closing and locking action, it is necessary 
to have adequate pressure area for the load required, 
one that in turn requires a large amount of hydraulic 
?uid to be pumped during the die closing stroke, and an 
inordinant loss of cycle time. 
The present invention solves these various opera 

tional problems by providing a means to close the mold 
ing dies used in a press from an open position to a closed 
position rapidly and with minimum force by utilizing a 
toggle mechanism only as a positioning and supporting 
means that assures that the die faces will be in contact 
without inertial impact or force great enough to cause 
damage from trapped material. This is followed up by a 
short-storke hydraulic cylinder sized to provide the 
speci?ed die-locking force required by the process. The 
toggle mechanism when extended presents a ?xed di 
mensional length which cooperates with a hydraulic 
cylinder which is disposed at one end of the extended 
toggle mechanism. This combination genertes a force 
which elastically extends the containment structure of 
the press under load and covers the required allowance 
for thermal expansion of the molding dies, thus enabling 
the press setup to handle the variable conditions en 
countered during startup and running of the process. 
Since the toggle linkage operates only as a positioning 
device at a very low stress during movement, it is not 
affected by out~of~square process adjustment as the ?nal 
die-locking force is applied. With this combination of 
mechanisms, substantial savings in nonproductive open 
ing and closing die movement is made and a constant 
die-locking force can be relied upon as other process 
controls are being established. 

SUMMARY OF THE INVENTION 

A die closing and locking apparatus for use in a die 
press according to one embodiment of the present in 
vention includes a ?rst platen which is movable relative 
to the die press and arranged to move one die half, a 
second platen which is movable relative to the die press 
and is spaced apart from the ?rst platen, a toggle mecha 
nism having one end attached to the ?rst platen and an 
opposite end attached to the secondplaten, ?rst drive 
means arranged with the toggle mechanism to extend 
and collapse it and second drive means disposed be 
tween the second platen and the die press and arranged 
to move and the second platen. 
One object of the present invention is to provide an 

improved die closing and locking apparatus. 
Related objects and advantages of the present inven 

tion will be apparent from the following description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front elevation view fo 9. die closing and 
locking apparatus according to a typical embodiment of 
the present invention. 
FIG. 2 is a top plan view of the FIG. 1 die closing and 

locking apparatus. 



4,832,591 
3 

FIG. 3 is a perspective, diagrammatic illustration of a 
suitable toggle linkage assembly for use in the FIG. 1 
die closing and locking apparatus. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

For the purposes of promoting an understanding of 
the principles of the invention, reference will now be 
made to the embodiment illustrated in the drawings and 
speci?c language will be used to describe the same. It 
will nevertheless be understood that no limitation of the 
scope of the invention is thereby intended, such alter 
ations and further modi?cations in the illustrated de 
vice, and such further applications of the principles of 
the invention as illustrated therein being contemplated 
as would normally occur to one skilled in the art to 
which the invention relates. 

Referring to FIGS. 1 and 2, there is illustrated a die 
closing and locking apparatus 20 for a die casting or 
plastic molding press having a lower stationary platen 
21 and an upper movable platen 23. Positioned between 
the two platens is a two-part (two halves) molding die 
22 wherein one half is above the parting line plane 220 
and the other die half is below plane 22a. Platen 23 is 
moved into position by double toggle linkage 24 which 
is rigidly attached at one end to platen 23 and at the 
opposite end to a secondary platen 25. Toggle linkage 
24 is supported and backed up by platen 25 which is 
unique to the present invention. Platen 25 is stationary 
during primary toggle movement but is able to move 
relative to platen 21 as part of the ?nal die-locking step. 
Platen 25 is backed up by an annular hydraulic piston 28 
within a hydraulic cylinder space 29 that is de?ned by 
the rear machine bolster platen 30. Piston 28 is retained 
in space 29 by platen 30 which is contained under load 
by the four tie bars 31 and tie bar nuts 32. 
A primary toggle drive cylinder 35 extends toward 

and is rigidly secured to the toggle backup (secondary) 
platen 25. Cylinder 35 via piston 35a acts directly on the 
mechanism of the toggle linkage 25 and serves as a 
means to rapidly move the top half (ejector half) of die 
22 into its unlocked casting position. Now being in the 
extended mode the toggle linkage creates a ?xed-length 
spacer, but has not yet applied the full press load. When 
a toggle closed signal (via conventional limit switch) is 
received, hydraulic ?uid is introduced into the annular 
cylinder space 29 to provide the necessary process load, 
a value that is constant regardless of the stretch of the 
tie bars or thermal expansion of the molding die, or 
critical bar length adjustment. 
With toggle linkage 24 in its beginning, upper col 

lapsed condition, hydraulic ?uid is introduced into 
‘ space 29 at a relatively low pressure. The pressure force 
generated by this ?uid pushes platen 25 downwardly, 
the extend of travel of platen 25 and as well cylinder 35 
being controlled by the position of adjustment nut 36. 
As platen 25 moves downwardly bringing with it the 
cylinder 35, nut 36 also moves toward platen 30. The 
travel is limited by the abutment of the head collar 36a 
of nut 36 on the top surface 300 of platen 30. Once the 
limited movement of platen 25 is taken up, the moderate 
pressure in space 29 restricts upward movement of 
platen 25. When piston 35a acts on the toggle linkage, 
all movement in response thereto is able to be trans 
ferred to and taken up by the toggle linkage 24 and not 
by platen 25. 
Once the “full” extension of toggle linkage 25 (not 

actually fully extended due to an approximate i inch 
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4 
interference) relative to platen 25 is achieved, the hy 
draulic ?uid introduced into space 29 is vented, reliev 
ing the downward force on platen 25 and allowing 
toggle extension to be completed (?xed length). 
The next step is to shift from a venting condition for 

space 29 to a pressurizing condition where hydraulic 
?uid is reintroduced at substantially higher pressure for 
achieveing a die-locked condition. In this operation, the 
hydraulic ?uid force acts on platen 25 which now be 
comes the force transfer means to the fully extended 
toggle linkage. 

Since adjustment nut 36 moves downwardly with the 
downward movement of platen 25, adjustment nut 36 is 
used to control the allowable travel of annular piston 
28. This travel is relatively short and is set to equal the 
total elongation of the tie bars under full load plus the 
compression of all the machine elements at full load, 
plus the maximum thermal expansion of the molding 
die, and plus an allowance for setup error, a cumulative 
total of approximately i inch for an average-sized press. 
During the toggle close action, the hydraulic ?uid 

introduced to annular space 29 is open to vent allowing 
piston 28 to be collapsed within the cylinder the amount 
of the setup clearance (the typical 5 inch) and applying 
minimum load to the die closure. This feature and the 
purposeful downsizing of the toggle cylinder 35 to only 
that required for platen movement is a fail-safe feature 
in case of an interference jam between the die faces, in 
which case the hydraulic pressure load would not be 
applied. 

Referring to FIG. 3, the toggle linkage 24 is illus 
trated as a perspective view. As should be understood 
from the FIG. 1 and FIG. 2 illustrations and from the 
general nature of the toggle principle, there are a total 
of four linkage arms 41a-41d arranged front and rear 
and side-to-side in a type of four-corners arrangement. 
Each arm is arranged into a pivotally connected, over 
lapping pair of links 42 and 43 (referring to arm 41a). It 
is the lower (inner) end of link 42 which is pivotally 
attached to the upper (inner) end of link 43. The upper 
link of each linkage arm is rigidly attached to platen 25 
by an intermediate member. Similarly, the lower link of 
each linkage arm is rigidly attached to platen 23 by an 
intermediate member. 
The upper links 42 and 44 of arms 41a and 41d, re 

spectively, are rigidly connected by cross brace 45. As 
is illustrated, each similarly corresponding pair of links, 
upper and lower, are connected by corresponding cross 
braces 46, 47 and 48. The result of this arrangement and 
of the common point of pivotal connection between the 
upper and lower links in each arm is the creation of a 
linkage subassembly 50 on' one side of the cylinder pis 
ton 35a. A virtually identical linkage subassembly 51 is 
created on the opposite side of piston 35a. Connecting 
these two subassemblies together are two further link 
age subassemblies 52 and 53. Subassembly 52 includes a 
pair of bars 54 and 55 which are pivotally attached at 
one end to each other and at their opposite ends they are 
respectively pivotally attached to the center pivot point 
of arms 41a and 41b. Subassembly 53 includes a pair of 
bars 56 and 57 which are pivotally attached at one end 
to each other and at their opposite end they are respec~ 
tively pivotaly atatched to the center pivot point of 
arms 41c and 41d. 
As intended to be illustrated, pivotal axis line 58 is 

common to the center pivot point of arms 41a and 41d 
and to the pivot point of attachement of bars 54 and 57. 
Similarly, pivotal axis line 59 is common to the center 
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pivot point of arms 41b and 41c and to the pivot point of 
attachment of bars 55 and 56. Further, axis line 58 is 
substantially parallel to axis line 59 though the location 
of these lines change as the toggle linkage is collapsed 
and extended. Pivotal axis line 60 is common to the 
pivotal points of attachment of bar 54 to bar 55 and of 
bar 56 to bar 57. 

Centrally disposed between linkage subassemblies 52 
and 53 is a pivot block 63 which is rigidly attached to 
the lower end of cylinder piston 350. Block 63 pivotaly 
connects to the points of pivotal connection between 
bars 54 and 55 and between bars 56 and 57 on axis line 
60. Axis line 60 is substantially parallel to axis line 58 
and 59, and remains so throughout the travel of toggle 
linkage 24. 
While the invention has been illustrated and de 

scribed in detail in the drawings and foregoing descrip 
tion, the same is to be considered as illustrative and not 
restrictive in character, it being understood that only 
the preferred embodiment has been shown and de 
scribed and that all changes and modi?cations that 
come within the spirit of the invention are desired to be 
protected. 
What is claimed is: 
1. A die-closing and locking apparatus for use in a die 

press to close and open two die halves comprises: 
?rst platen means movable relative to said die press 
and arranged to move one of said die halves toward 
and away from another of said die halves; 

second platen means movable relative to said die 
press and spaced apart from said ?rst platen means; 

a toggle mechanism having one end attached to said 
?rst platen means and an opposite end attached to 
said second platen means; 

?rst drive means cooperatively arranged with said 
toggle mechanism and operably arranged to extend 
and collapse said toggle mechanism; and 

second drive means disposed between said second 
platen and said die press and operably arranged to 
move said second platen wherein said second drive 
means is an annular cylinder and piston combina 
tion wherein the annular piston surrounds the ?rst 
driving means and is in direct contact against an 
annular part of the second platen. 

2. The apparatus of claim 1 wherein said ?rst drive 
means includes a ?rst cylinder and ?rst piston combina 
tion wherein the ?rst piston is connected to the toggle 
mechanism. 

3. The apparatus to claim 2 wherein said toggle mech 
anism includes a total of four two-link arms wherein the 
two links of each arm are pivotally connected to each 
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other and one pair of arms is connected to a second pair 
of arms by a cross bar, said ?rst piston is attached to said 
cross bar. 

4. The apparatus of claim 1 wherein said annular 
' cylinder and piston combination includes an annular 
space disposed between said piston and said die press, 
and hydraulic ?uid introduction means and hydraulic 
?uid vent means which are connected to the annular 
space. 

5. An apparatus for moving in a closing direction and 
locking platens comprising: 

a machine frame having a pair of spaced, stationary 
platens; and 

a closing and locking means disposed between said 
pair of stationary platens and including: 

(a) a ?rst movable platen movable relative to said 
frame; - 

(b) a second movable platen spaced from said ?rst 
platen and movable relative to said frame; 

(0) a toggle linkage connected to and between said 
?rst and second movable platens; 

(d) drive means connected to said toggle linkage and 
operable to extend and collapse said toggle linkage; 
and - 

(e) platen control means disposed between one of said 
stationary platens said frame and 

said secondmovable platen and operable to selec 
tively permit 

or restrict movement of said secondmovable platen 
wherein said plten control means includes an an 
nulr hydraulic cylinder and piston combintions 
wherein the annular piston surrounds said drive 
means and acts directly on an annular part of said 
second movable platen. 

6. the apparatus of claim5 wherein said drive means 
includes a hydraulic cylinder whichis connected to said 
toggle linkage. 

7. the apparatrus of claim 5 wherein said annular 
hydraulic cylinder includes ?ll and vent means for by 
draulic fluid and is operable to prevent travel of said 
second plten in a direction away fromsaid ?rst platen as 
said toggle linkage is extending from a collapsed condi 
tion. 

8. The apparatus of claim 5 wherein said toggle link 
age includes a total of four two-link arms wherein the 
two links of each arm are pivotally connected to ea 
chother and one pair of arms is connected to a second 
pair of arms by a cross bar, saiddrive means being con 
nected to said cross bar. 

* 1h * Ill * 
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